Introduction and Experimental Design
A companion paper' at this meeting describes the NBS-SURF-II storage ring facility in some detail, however, a few observations are relevant for discussion here. The beam size is small, height about .1mm and width 1.5 mm. This small size allows for direct use of the beam as a source for a focussing monochromator without an entrance slit. The storage ring energy of about 250 MeV provides usable photon fluxes down to about 50A. There is no radiation hazard in the vicinity of the ring after injection.The monochromator and experiments can be placed near the source so as to optimize the illumination of the appropriate optics for high flux monochromators. These features have been exploited in a 2 meter normal incidence device which is used for the experiments described here.2 A rotating 2" mean radius hemispherical electron spectrometer has been constructed and attached to the monochromator in a magetically shielded chamber. The electron spectrometer has been discussed in detail in the literature.9 The entire device is shown in Figure 1 . The electron spectrometer rotates so as to sample electrons as a function of angle with respect to the polarization vector of the light. The light has measured polarization of 70-75% over the wavelength covered in the experiments reported here.
The entire apparatus is under the control of a CAMAC based LSI-ll The photoelectron intensity has been normalized at the known cross section.
Mol ecul es
Recent theoretical work by Dehmer, Dill and Wallace7 has predicted a pronounced intensity variation for various vibrational transitions in molecular photoionization due to a shape resonance. The shape resonance is essentially due to a centrifugal barrier which forms quasi-bound states. The lifetime and hence width of these states are a strong function of the internuclear distance and are as a consequence reflected in changes in the vibrational intensities.
A shape resonance exists in the 5a photoionization channel of CO.8'9 The branching ratio's for transitions to various vibrational levels of CO in the 19 to 27eV range shown in Figure 4 . The vibrational intensity distribution differs significantly from that predicted by Franck-Condon factors which for the case of V=l/V=O is about 3.8/%. The V=2/V=O and V=3/V=O are predicted by Franck-Condon factors to be diminishingly small.
The aysmmetry parameters for the same energy region is shown in Figure 5 . The higher vibrational levels undergo a significant fluctuation in f in the region above 20eV. This is a manifestation of the shape resonance effect. The fluctuations below 20eV are probably due to autoionization. Figure 6 shows the branching ratio between the first two vibrational levels, V=l to V=0, of the X2E,I state of molecular nitro?en in the region of a predicted shape resonance.7'" The features of the shape resonance extend over a large (-30eV 
Conclusions
Triply differential photoelectron studies using continuous wavelength capability such as provided at SURF-II has provided information on resonance processes in ionization. This promises to be an important tool in studying atomic and molecular photoionization dynamics.
